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Workshop Agenda

1. Introduction to DERMS (EPRI) ï50 min

2. DERMS with IOU assets (SDG&E) ï45 min

Break: 30 min

3. Tools & Projects (EPRI) ï30 min

4. DERMS Open Forum (All Participants) ï50 min
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Workshop Agenda

1. Introduction to DERMS (EPRI) ï50 min

ÁDefinition of DERMS

ÁSystem Architecture

ÁFunctions for DER Integration

ïGroup-Level Functions

ïDevice-Level Functions

ÁCommunication Protocols for DER Integration

ïGroup-Level Protocols

ïDevice-Level Protocols

ïUpdate on IEEE 1547
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Definition of DERMS
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The Need for DERMS
DER Managing Entity 

Centralized control of 

increasing number of DER is 

challenging

Utilizing groups of DER enables distributed 

controls thereby increasing scalability

System Operator

DERMS

DERMS acts as a management entity 

for individual as well as groups of DER.

Aggregators

DERMS

Microgrid /

EMS / HEMS

DERMS

Individual DER

Individual DER
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Common Function for 
Smart Inverters

IEC 61850

Standard 
Communication 
Protocols

Grid 
Codes

The Need for DERMS

Device-Level 

Standards & 

Connectivity

DER
(common DER grid-

supportive functions)
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Sensors, 
Switches, 

Capacitors, 
Regulators SOLAR BATTERY PEV

Device Connectivity 

LOAD

Å Volt-Var Function

Å Power Factor Control

Å Frequency-Watt Function

Å Dynamic Reactive Current

Å Ramp Rate Control

Å Maximum Power Limiting

Å Voltage Ride-Through

Å Frequency Ride-Through

Å Charge/Discharge 

Management

Å Load and Generation 

Following

Integration
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DMSMDMS OMS

Utility Applications

GIS MarketsAMI

Å Organize DER, Create DER Groups

Å Edit/manage DER Group Memberships

Å Create hierarchy, with groups-of-groups, 

internal and 3rd party aggregations

Å Discover the capabilities of DER Groups

Å Monitor the present status and range of 

adjustability of DER Groups

Å Reactive Power Dispatch

Å Real Power Dispatch

Å Phase Balancing

Å Voltage Regulation

Å Voltage Reduction

Å Protection Coordination

Integration
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DMS

MDMS

OMS

Utility Applications

GIS MarketsAMI

DERMS
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What is a ñDERMSò

DMS

MDMS OMS

Enterprise Integration

GIS Etc.
ISO/RTO Markets

DERMS: the logical element that monitors and manages distributed 

energy resources as part of an overall management system

Third-Party DERMS

SOLAR BATTERY PEV
Controllable

Loads

DERMS
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What does a DERMS Do?

ÁTranslate
Individual DER may speak different languages, depending on their type and 

scale. DERMS handle these diverse languages, and present to the upstream 

calling entity in a cohesive way.

ÁAggregate
DERMS take the services of millions of individual DER and present them as a 

smaller, more manageable, number of aggregated virtual resources that are 

aligned with the grid configuration.

ÁSimplify
DERMS provide simplified aggregate services that are useful to distribution 

operations.  Device-level settings, details and iterations are abstracted away as 

services are achieved and sustained. 

ÁOptimize 
A given service to be provided by a DER groups may be achieved in many 

ways.  Different smart inverter functions may be best at different locations or 

times.  DERMS manage the members of a DER group in the optimal way, 

saving cost, reducing wear, and optimizing asset value. 
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System Architecture
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Utility 

DERMS

Vendor 

Aggregators

Microgrid 

Controllers

Bldg Energy 

Management

DERMS Functionality May Exist at Multiple Levels

System-Wide 

Control

Regional Control

Feeder-Level 

Control

Smart Community 

Controller

A DERMS definition that can expand to multiple tiers prepares for the 

future, enables distributed intelligence and enhances grid resilience 

Levels of Control
Example

Control Entity
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How DER grouping works?

System Operator

Determination of Groups

System-Level Objective

Comes up w/ Group Setpoints

1. Prior to sending the group command, the 

system operator determines the grouping 

as well as type of group command that 

are necessary to achieve the system 

operatorôs objective.
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How DER grouping works?

2. An incoming, aggregated 

command is sent to the group 

(e.g. real power group setpoint)

Request 

100kW

???

???

???

System Operator

Determination of Groups

System-Level Objective

Comes up w/ Group Setpoints

DERMS

Request 

60kW

DERMS
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How DER grouping works?

3. The DERMS managing the group 
disaggregates the command across 
group members (DER assets or other 
sub-groups)

Request 

100kW

???

???

???

System Operator

Determination of Groups

System-Level Objective

Comes up w/ Group Setpoints

???

???

???

???

???
???

DERMS

Request 

60kW

DERMS
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How DER grouping works?

3. The DERMS managing the group 
disaggregates the command across 
group members (DER assets or other 
sub-groups)

Request 

100kW

???

???

???

System Operator

Determination of Groups

System-Level Objective

Comes up w/ Group Setpoints

???

???

???

33.3

33.3
33.3

DERMS

Request 

60kW

DERMS

Example: Uniformly Dispatched
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How DER grouping works?

3. The DERMS managing the group 
disaggregates the command across 
group members (DER assets or other 
sub-groups)

Request 

100kW

???

???

???

System Operator

Determination of Groups

System-Level Objective

Comes up w/ Group Setpoints

33.3

33.3
33.3

DERMS

Request 

60kW

DERMS

Example: Priority-Based Dispatch

1st

2nd

3rd

???

???

???
40 kW

40 kW
40 kW
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How DER grouping works?

3. The DERMS managing the group 
disaggregates the command across 
group members (DER assets or other 
sub-groups)

Request 

100kW

???

???

???

System Operator

Determination of Groups

System-Level Objective

Comes up w/ Group Setpoints

33.3

33.3
33.3

DERMS

Request 

60kW

DERMS

Example: Priority-Based Dispatch

1st

2nd

3rd

20

40

0
40 kW

40 kW
40 kW
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How DER grouping works?

Uniform 

Distribution

Weighted

Distribution in 

Watts (WDW)

Weighted 

Distribution by % 

of Present 

Capability (WD%)

Priority-Based 

Dispatch (PBD)

Cost-Based 

Economic 

Dispatch (CBED)

ÅUniform 

Distribution in 

Watts

ÅUniform 

Distribution as a 

percentage of 

nameplate

ÅDER type

ÅGrid services 

provided by the 

DER 

ÅDER capability

ÅDER forecasted 

confidence 

ÅDER ownership 

ÅUtilization of assets

ÅLevel of 

commitment (i.e. 

Binding vs Non-

binding dispatch)

ÅCost

ÅInterconnection 

date

ÅDER type

ÅGrid services 

provided by the DER 

ÅDER capability

ÅDER forecasted 

confidence 

ÅDER ownership 

ÅUtilization of assets

ÅLevel of commitment 

(i.e. Binding vs Non-

binding dispatch)

ÅCost

ÅInterconnection date

ÅOther factors

ÅAny combination 

thereof

ÅDER type

ÅGrid services 

provided by the DER 

ÅDER capability

ÅDER forecasted 

confidence 

ÅDER ownership 

ÅUtilization of assets

ÅLevel of commitment 

(i.e. Binding vs Non-

binding dispatch)

ÅCost

ÅInterconnection date

ÅOther factors

ÅAny combination 

thereof

ÅBased on DER Cost 

Curves

EPRI is working on documenting these different reference dispatch methodsé

Many other ways for DERMS to Dispatch a Group Commandé
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DER Controls vs Integration

Integration Effort

L
e
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l 
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Autonomous Controls /
Manually-Operated

DERMS+DMS
Controls

Manual Settings

DERMS

DMS & 

DERMS


